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In 1964, Hirai suggested that the adhesive papilla of the ascidian larva is a 
responser of stimulation for metamorphosis of the larva. Based upon the 
experimental investigations (unpublished), the present writer supposes in H. 
roretzi th~t the stimulation will transmit directly passing through the ectodermal, 
endodermal or mesodermal tissues of the larva and that the transmission does not 
depend on the nervous system. On his vision, he observed the morphological 
changes of the adhesive papillae with stimulation, and found distinct sinking or 
invagination of the papillae. 
MATERIAL AND ME'l'HOD 
The tadp~le larvae of Halocynthia roretzi used in the present observation were. 
obtained from the fertilized eggs spawned spontaneously in the breeding season 
(Hirai and Tsubata, 1959). In the present observation, the larvae which 
completed the potencies of the metamorphosis 12 hours after hatching were 
used (Hirai, 1963). The solution of Nile Blue (1 drop of 1% Nile Blue in 10 cc sea-
water) was used as the stimulation for the metamorphosis. The larva was fixed 
in Bollin's solution, and the total staining method iu a dilute Borax-Carmine was 
used for the sections to observe the morphological changes. 
OBSERVATION 
When the tadpole larva of H. roretzi which passed more than 12 hours after 
hatching was treated in the dilute Nile Blue solution, the disappearance of the 
adhesive paillae is the first visible phenomenon in the metamorphosis. The larva 
with the distinct papillae was prepared under the microscope without treatment 
with Nile Blue, then the solution of Nile Blue was added to the sea-water with the 
larva under the microscope. Soon after the addition of Nile Blue, sharply pointed 






Fig. 1. A body of the living larva of H. !'Otetzi. . 
a. Soon after treatment in a solution of Nile Blue. The beginning of the movement of the 
cells of the adhesive papillae is visible at the inner layer of the epithel. 
b. A minute after the treatment in a solution of Nile Blue. The adhesive papillae 
disappeared and the migrated cell masses are visible at the inner surface of the epithel. 
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F ig. 2. A S)ction of the invaginating papilla.e. ECT, Ectodermal epithel. E ND, 
Enclodermal cells. IC, Invaginated cell mass. 
papillae began to shorten towards the basal ectodermal epithel. According to the 
shortening of the papillae, the elongated sharp cells of the papillae showed the 
distinct shortening movement, and the smooth arrangement of the ectodermal 
epithel at the base of the papillae showed a distinct irregular figure. In the living 
larva, after the disappearance of the pointed papilhe the three new masses of cells 
which migrated to the inner structure of the larva through the ectodermal epithel 
within a minute were observed (Fig. 1). ·when this migration of the cells was 
observed in section (Fig. 2), it was found that the central cells of the papillae sank 
or invaginated into the endodermal structure of the larva through the ectodermal 
epithel and the segmentation cavity between the ectoderm and endoderm was 
seen. The migrated cells left s:nne S'..lbstance which is perhaps a cementing material 
at the pointed part of the papillae, and the elongated cell membranes were visible 
as the fibrons structure in the section in the invaginated narrow pass. The cells 
which invaginated into the inner p::trt migrated deeply into the endoderm retaining 
their connection with the ectode1·mal epithel. 
After the completion of th':l sinking or invagination of t~e cells of the papillae, 
three distinct invaginated concavities were visible at the parts of the three papillae 
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"Fig. 3. Two concavities of invagination are vis!ble in a. ectodermal epithel. In t his 
stage, the tail is absorbed to about half of its length. ECT, Ectodermal epithel. EKD, 
Endodermal cells. CO~, Invaginated conc~.vit~· · 
(Fig. 3, and Hirai and others, 1964 Fig. 3). TheD c:=t.v1tles were visible during 
the resorption of the tail for 15 to 30 minubs, a~1d the_v recovered gradually. 
However the migrated cells never occupied a part for recovel·ing but evacuated to 
the migrated positicn keeping connection with the ectoderm and close contact with 
the endodermal pharyngeal rudiment. In the stage of completed tail resorption, 
those cells were observed to be somewhat flattened cells along the inner surface 
of the ectodermal epithel keeping close contact with the endodermal cells. 
Those cells showed a compact form with the cytoplasms stained by Borax-Carmine 
(Fig. 4). 
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Fig. 4. A concavity begins to recover. A mass of about two invaginated cells are 
visible at the inner surface of the ectodermal epithel keeping close contact with the endo-
derm. CON, Invaginated concavity. IC, Invaginated cell mass. 
CONSIDERATION 
In H. roretzi, the adhesive papilla has an important role to mediate in the 
initiation of metamorphosis. In 1964, Hirai suggested that the adhesive papilla 
is a responser of stimulation for the metamorphosis or further differentiation of the 
organs. Does the transmission of the stimulation depend on the nervous system? 
The present writer has never fOtmd a nervous structure in the papillae by the 
paraffin section method. In 1965, Hirai and Kakinuma removed the anterior 
part of the body of the larva in front of the sensory vesicle to separate the 
anterior part from the central nervous system. On the other hand, the central 
nervous system was removed from the whole larva. When the separated anterior 
parts were stimulated by Nile Blue, the papillae disappeared and the separated 
anterior parts contracted distinctly within three hours. The larvae which were 
removed the central nervous system also commenced metamorphosis by the stimula-
tion of Nile Blue (unpublished). From those experimental results, the present 
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writer supposes now that the transmission of the stimulation from the papillae does 
not depend on the nervous system. 
In 1965, Hirai and others described "Immediately before tail resporption, the 
adhesive papillae which sunk into the anterior region of the body were observed 
as one of the remarkable changes (p. 165 and Fig. 3)". In the present paper, 
the process of the remarkable changes were described. This sinking of the papillae 
is the invagination of the ectodermal epithel which takes place soon after the 
response to the stimulation, and is completed within a minute. This beginning 
of distinct sinking of the invagination is the first visible change which occurs after 
stimulation. By the invagination, all the cells which surround the papillae at the 
tip of the larva are subjected the active movement. The present writer supposes 
that this active movement of the cells is a factor to transmit the stimulation 
passing through the ectodermal epithel of the larva. 
The cells of the papillae which sank deeply into the inner structures of the larva 
keep close contact with the ectodermal epithel and the endodermal tissue through 
the segmentation cavity which contains the mesodermal cells. From the fact 
that these cells show a sudden and close contact with the inner structures, the 
writer supposes that those cells must have a functional role for such as the endocrine 
system for the metamorphosis. 
SUMMARY 
In the larva of Halocynthia roretzi, the adhesive papilla sank or invaginated 
soon after it responded to the stimulation of the Nile Blue, and completed the 
invagination within a minute. The invaginated cells keep close contact with 
the ectodermal epithel and the endodermal structure through the segmentation 
cavity which contains the mesodermal cells. Mter the concavities of the 
ectodermal epithel have recovered, the invaginated cells stay at the iuner surface 
of the epithel keeping contact with the endoderm. The invagination of the 
papilla and the invaginated cells have important roles in the transmission of the 
stimulation which responds on the adhesive papilla. 
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